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COMPLETI: SPECIFICATION 

Improvements in oij relating to Flexible Metal Pipe and 
> like Couplings 



We, K.A.C. Limited, a British Company, 
of Fifth Street, Montrose Avenue, Hillingion, 
Glasgow, S.Vi'.2, Scotland, do hereby declare 
the invention, for which we pray that a patent 
5 may be granted to us, and the method by 
which it is to be pcrfonned, to be particu- 
larly described in and by the following state- 
ment: — 

This invention concerns improvements in or 

,10 relating to flcx:blc metal pipe and like coup- 
lings, and has particular reference to flexible 
couplings of the kind comprising a pair of 
unions fluid-tightly connected by a length of 
corrugated metal tubing. 

15 FleKlble metal couplings of the kind referred 
to are frequently subjcaed in use to consider- 
able internal and external stresses and are 
found to be a source {>f weakness in piping 
systems, and it is therefore an objea of this 

20 invention to provide a new or improved flex- 
ible metal coupling of the kinj referred to 
and which is less liable to failure in use than 
couplings of comparative cost and charaaer 
According to this invention there is pro- 

25 vided a flexible metal pipe coupling compris- 
ing a pair <4 unions fluid-iighily connected by 
a length of corrugated metal tubing, wherein 
an annular flange is provided around each end 
of the length of tubing, and around the latter 

30 and between the said flanges is hvaied a sheath 
of nihhcr. silicone rubber, or other rubber 
comp<»siilon or li)cc plastic elastic and resilicni 
material, such sheath being btm Jed a t its ends 
respect iyely to the said two flanges and 

the end convolutions thcreoif. 

The said Icngih of corrugated tubing may 
have annular or helical C(»rrugations, as de- 
sired, biU will preferably be a bellows having 
♦0 hcl ic:i I^c^rriiggi tif »ns 

Ao tTding li' a .urthcr feature of the in- 
vcniion a SVxible c» -wring is L.aicd N^twrcn 
(he viid sheath and (he length of tubing ro 

[I'rtce 3$ Od.\ 



seal the cavities between the crests of succes- 
sive convolutions thereof, said covering extend- 
ing around the length of tubing and closing 
all those convolutions into which it is not 
desired that the material of the sheath should 
penetrate. In general, all the convolutions ex- 
cept the last one or two at each end of the 
length of tubing will be so closed. 

Said covering may conveniently be a fabric 
covering and may be applied to the length of 
tubing as a single turn of a wide material or 
in the form of a tape wound thereon. 

Desirably an internal reinforcement may be 
embedded in said sheath and conveniently said 
reinforcement may be a strip of wire gauze 
or the like embedded in the sheath in the form 
of a tube surrounding, and coaxial with, the 
length of tubing and extending substantially 
the full length of the sheath. Such reinforce- 
ment besides strengthening the sheath, would, 
in the case of fire, baffle the flame before 
burning through and thus reduce the risk of 
failure of the coupling due to fire. Although, 
as stated above, the reinforcement is con- 
veniently formed of wire gauze, it could, of 
course, be formed of metal mesh or fire- 
resistant fabric braid or mesh, if desired. 

The said nibber or like sheath may itself 
be enclosed in a covering of a reinforcing or 
protective material which may, for example^ 
comprise tubular metal braiding. 

According to a further feature of the inven- 
tion the said flanges comprise annular discs 
having tubular coaxial bosses, into which fit 
the cylindrical ends of the length of tubing, 
these cylindrical ends being secured to said 
tubular bosses in a fluid tight and permanenc 
manner. 

The, said flanges are also preferably of an 
external Jiameier greater than the overall out- 
ride dianu: ^.r of the length of tubing and its 
enclosing sheath and (»thcr c/>vcringS; md, 
af!t r the issi:m!>lv of the said sheath and other 
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co'vcrir.izs upon ihc Icnglli o{ tubing the ouict 
nij'.:;na! poriions oi ihc iKinncs ;irc ^pun in- 
wardly down on to ihc sjiJ c\'Vfrin<:s lo con- 
fine :hc ciij p^-nion^ ihcrcv>f cinJ pa>s lijeni 
5 in^\.;rJiv. till" inspun niaririnjl pi^r:ions of ihe 
llar.^cs prefcraMv <!>^.u:Tvng an inwardly c>'n- 
vcrxcnt frusio-cor.i.-al I'orm so thai ihe inner 



A siK'h p. :r:j;MK press into 



sh:„:h and a:iy vt'vcring cnvlosing the iaaor al 
10 a >: -n diiUinjc from ihc ends of he loiicih 
of T-'^inc. 

A.v* rJini: t»> a fiinhcr feature of ihe inven- 
tion :hc said evlindrieal end poriiocis of ihe 
Icnr.h of nibins pass outwardly ihroiigh the 

15 iub..-:r houses of the said flanges and then iurn 
oii*/.vird!y so as to fit closely neainst the outer 
ends of the tubular bosses of said flanges. 

A:;ording to a still further feati!re of the 
inver/aon each of the unions comprises a 

20 tubu.ar spigiX having an annular exicmal re- 
bate at the end to be engaged with the length 
of J' rrugatcd metal tubing, such rebated end 
fittinz t.ghily in the bore of the corresponding 
c\-l:r.ir!cal end portion of the length of tubing 

25 and irapping such cylindrical end portion be- 
tAvecn the spigot and the tubular b(>ss of the 
corrc>pondin£; flange, whilst the outwardly 
turned extreme end of the length of tubing is 
trapped between the oiiier end face of the 

30 tub-i'jr boss of the flange and the inner sur- 

^ face of the shoulder formed bv the rebating 
of the nibular spigot of the vmion, all of these 
three parts being seaired rigidlv in a fluid 
tigh: manner e.e. bv hra/ing" 

35 Tr- said tubular spigots mav be of male 
or female form and mav conveniently be in 
the nature of " olives " each provided with an 
enlarged outer end on which is rotatably 
mom ted a union nut. 

40 This invention also includes a meth<^d of 
forming a flexible metal pipe coupling accord- 
ing to this invention. 

In order that the invention may more 
rcad:iy be understood reference will now be 

45 made, by way of example, to the accompany- 
ing drawings in which : — 

The only Figure is a part longitudinal sec- 
tion of a flexible metal pipe coupling accord- 
ing :^ this invention. 

50 The coupling illustrated comprises an annu- 
larly corrugated metal bellows 1 having 
a c>lindrical outwardly extending co- 
axial ponion 2 at each end, these c>'lindrical 
end pi'>riions being of the same interna! dia- 

55 meter as the troughs of the corrugations of 
the KMIows, On each of the cylindrical end 
parti -ns 2 of the bellows 1 is threaded a 
fiance ? comprising nn annular flange disc 4 
having a tubtilar coaxial boss 5, each tubular 

60 ^^'^'^ ^ \yc'\ns, a clo^c fit upon ihe corresponding 
cylmJriral end pt^n ion 2 and each disc 4 being 
lo«.a'eJ nearer lo the inner end its rcspe ~ 
rive ^ns I ban to the outer end ihcrc^^f The 
av'al length i»f each tobular b<»ss 5 i*^ ^maHcr 
than ,hc rtvi.il length of rhe cyli kI^ al end 



jxtrtion 2 of the bcni>\vs_l on to wliich it 
h juted, and, after each ijangc 3 ha^ l^cn 
applied ihcrct.*. ilio c*'rrcsponding outer mar- 
ginal ponion 6 of tiic Ivllows 1 is spun out- 
wardly into cni^ageinent with the outer end 70 
of the tubular bo^s 5 so as to retain the llangc 
3 liroily (>:i tlie cylindrical end portion 2 of 
the bellows, such outwardly spun marginal 
por:iv>n 6 being subsianiially flush with the 
outside diameter of the tubular boss 5 and 75 . 
the inner corners 7 of the latter preferably 
being radiused or rounded.. 

The cylindrical end portions 2 of the 
bcllo^^s arc preferably spun as a whole into 
the bores (»f their ropectivc end flanges 3 so 80 
as to be snug fits therein. 

End unions compns'ng tubular spigots 8, 
each (>f which has its inner end rebated extern- 
ally and annularly so as to provide an annular 
recess 9 for receiving one end of the bellows B5 
1 and the tubular boss 5 of the flange 3 en- 
circling it, are attached to the bellows 1, the 
rebated end of each spigot 8 being pushed 
tightly into the corre5p(>nding cylindrical end 
of the bellows, the extent to which the spigot 90 
S can move into the bellows 1 being limited 
by the engagement of the shoulder 10, formed 
by rebating the spigot, against ihc outspun 
marginal portion 6 of the bellorvs. The coup- 
ling having been assembled thus far. the 95 
tubular so'gots the outspun marginal por- 
tions 6 of the bellows 1 and the rubiilar bosses 
5 of the flanges 3 are united together bv an 
annular bra/cd joint 11 made around the ends 
of the oniph'ng at the junction of the above 100 
recited parts. 

VThcrc rotatably mounted union nuts, such as 
arc indicated by the reference 12, are to be 
provided on the spigots 8, these nuts are of 
course assembled on the spigots before the 105 
latter arc inserted into and joined rigidly viith 
the bellows and the end flanges thereof. 

Fabric 13 is now wrapped around the out- 
side of the bellows 1 over an appropriate 
length thereof but leaving the last one or two HO 
corrugations of the bellows uncovered. Thus all 
ihe cornigations will preferably be covered ex- 
cept each end corrugation and the annular re- 
cess between the outer end corrugation and the 
inner surface of the adjacent end flange 3 of 115 
the coupling, the fabric 13 extending betv^een 
the crests 14 of the covered corrugations so 
that the troughs of these corrugations arc 
closed externally. 

Now, rubber or like material, eg. silicone 120 
rubber composition, which is heat and oil rc- 
sistant, is moulded over the bel'ows and the 
fabric 13 and down into the corrugations not 
covored thereby as well as into th^; annular 
recc r-s bciween \hc end flanges 3 and the end 125 
c-rr;igaiii>ns of the bellows to fill these re- ' 
cc'scN and the troughs of iho said last comi- 
paji -ns of the bclhnvs, and is bonded in any 
ujiiahk* manner ?o the inside surfaces of the 
eu.j fl:*;jr! - 3, i he ^aid pjbbor or like niaii^rial 130 
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furms a .shcaih 15 cxicnJing ciiiircly around 
liic bcn{»\vs 1(1 a suiialrlc ih.Vkiics^, arid which 
i,s.ii>N ihan the nidijl cxicnt lo which the llangc 
disjs 4 pn^jcc! from ihc bellows 1 sn ih;u an 
5 an r: -liar margijial portion 16 on each of ihcsc 
Hangc discs i^ icfi which can be spun inwardly 
anj do\vn\Nardly into appn^Niniaicly frusuA- 
coiKv.al form gripping and pr-.-tcciing ihc ends 
of ihc sheath ]S. Ad\ aniagci^usly a strip of 

10 wire gan/e 17 may he embedded in the sheath 
15 as the laner is moulded over the bellows, 
the Strip 17 forming a uibc surrounding and 
coaxial with the bellows 1. 

If desired, a braided mc!ai or other covering 

15 IS may be provided around the sheath 15 
bef.-re the marginal portions 16 of the flanges 
3 arc spun inwardly. 

By constructing the c(>iipling in the manner 
above described, additional security is achieved 

20 whilst not reducing to any appreciable exicnt 
the ficxihiliiy of the coupling. The rubber com- 
position reinforces the corrugaicd metal tub- 
ing or bellows and in addition damps out 
vibrations which might be induced therein in 

25 use and which might result in fracture of the 
bellows. 

Although, according to this invention, the 
said bellows may, as hereinbefore stated, be 
provided with annular or helical corrugations, 

30 when the bello^vs have annular cormgations. 
the additional advantage is obtained that the 
rubber or like sheath screes to veal, at least 
temporarily, and to localise any fracture that 
might develop in the metal bellows at any 

35 point therein. 

Vt'hat we claim is * — 

1. A flexible metal pipe coupling compris- 
ing a pair of unions fluid-lightly connected by 
a length of cornigated metal tubing, uherein 

40 an annular flange is provided around each end 
of the length of tubing, and around the lainer 
and between the said flanges is livated a sheath 
of rubber, silicone rubber, or other rubber 
composition or like plastic elastic and resilient 

45 material, such sheath being bonded at its ends 
respeaively to the said two flanges and 
moulded over the tubing and into at least the 
end convolutions thereof. 

2. A flexible metal pipe coupling according 
50 to claim 1, wherein the said length of corru- 
gated metal tubing is a bellows having annular 
corrugations. 

3. A flexible metal pipe coupling according 
to claim 1 or 2, wherein a flexible covering 

55 is located between the said sheath and the 
length of tubing lo seal the cavities between 
the crests of successive convolutions thereof, 
said covering extending around the length of 
tubing and closing all iho^^e c<»nvolif»ions into 

CO which it is not desired that the m.ticn'al of 
the sheath should penetrate. 

4. A flexible metal pipe .M}j^h''^t' Kcorvling 
to claim 1, 2 or 3, wherein an inu-rnal rein- 
.'orccmc nt is embedded 'm said shcaih, 

65 ^ A flcvibic m;.Ml pip*. ^=*lintr c<»af'u>! 



10 clai:n 4, wherein said icinforceincnt is a 
snip i\ wire gauze or ihc like embedded in 
the sheath in ihc form of a tube surrounding 
and cvuxial with ihe length of tubing and 
extending >ubstaniially the full length oi the 70 
sheath. 

6. A flexible metal pipe coupling according 
lo any of the preceding claims, wherein said 
sheath is enclosed in a covering of a reinforce- 
meni or protective material. 75 

7. A flexible metal pipe coupling according 
to any of the preceding claims, wherein the 
said flanges comprise annular discs having 
tubular coaxial bosses into which fit the cylin- 
drical ends of the length of tubing. 80 

S. A flexible metal pipe coupling according 
to claim 7, wherein the said cylindrical end 
portions of the length of tubing pass out- 
wardly through the tubular bosses of the said 
flanges and then turn outwardly so as to fit 85 
closely against the outer ends of the tubular 
bosses of said flanges. 

9. A flexible metal pipe coupling according 
to clainn 8, w herein each of said unions com- 
prises tubular spigot having an annular ex- 90 
tcmal rebate at the end to be engaged with 

the length of corrugated metal tubing, such 
rebated end fitting tightly in the bore of the 
corrcsp -nding cylindrical end portion of the 
length of mbing and trapping such cylindrical 95 
end portion between the spigot and the tubular 
b^ss of the corresponding flange, whilst the 
outwardly turned extreme end of the length 
of tubing is trapped between the outer end 
face of the tubular boss of the flange and 100 
the inner surface x^f the shoulder formed by 
the reb-tting of the tubular spigot of the union, 
all of these three parts being secured rigidly 
in a flu'd tight manner, e.g. by brazing. 

10. A flexible metal pipe coupling accord- 105 
inf. to any of the preceding claims, wherein 
each of said unions comprises a tubular spigot 

in the nature of an " olive " provided with an 
enlarged outer end on which is rotatably 
mounted a union nut. HQ 

11. A method of forming a flexible metal 
pipe cojpling comprising the steps of thread- 
ing onto each end portion of a length of corru- 
gated metal tubing a flange comprising an 
annular disc having a mbular coaxial boss, 115 
spinning each of the ou:cr marginal portions 

of the length of tubing outwardly into en- 
gagement with the outer end of the tubular 
boss of the corresponding flange, securing an 
end uni,m, comprising a tubular spigot having 120 
its inner end rebated externally and annularly, 
on to each end of the length of tubing by 
insertini: the rebated end of the spigot into 
the correspiMiding end of the length of tubing 
until the shoulder formed by the rebating of 125 
the spi;!OT engages against the corresponding 
outsptin n^irgaial portion of {he length of tub- 
ing and uniting ihe tiihuiar spigots, tlic out- 
spun ^^i.r;^in;*l portions J ihe length of fub< 
mg lUhl ihc nihikr hos^-:, o? ihc iiut^(^ 130 
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ihe junctiiin of hc^c pjiis, wrapping a ficx- 
jble iiiaicriaL c.y fabric, aroLiiid the ouiside 
of the Icni^ih v: lubiig bur leaving ihc Uhi 
one or luo a'^v.^uIi^'ns ihcrcof uiK.ivcrcd, 
5 moulding rubber vt like maicrial over tJie 
uibing and J^aid fabric and down inio con- 
voJiifion^ of the tiibini; not covered by ihc 
fabric and h.Midirii: MJch maicrial lo the inside 
surfaces of the c- d flanges lo form a <.hcaih 
10 extending aroimJ ihc length of tubinc. and 
spinning an annu -r marginal ponion of each 
flange mwardly ar.d downwardly, preferably in 
to approximately rrusio-conical form. To erip 
the ends of ihe siid sheath. 
15 12. A method according to claim 12, where- 
in, during Ihc moulding of the sheath, a strip 
of wire gauxe or Ifkc reinforcement is em- 
bedded ihcrcin to form a tube encircling the 
said length of tubing. 



13. A method according to claim 11 or 12 20 
w/icrem, before ihe marginal portions of said 
llanges are spun inwardly, a protective cover- 
ing IS, provided around ihe said sheath. 

14. A method of forming a llexiWe metal 
pipe ciHiphng subsianiially as herein described 25 
wiih reference to ihe figure of the accompanv- 

ing drawings, ' 

15. A jicxible metal pipe couph'ng subsian- 
fiallv as herein described with reference to 
and as sho .vn by ihc figure of the accompany- 30 
mg drawings. r ^ ^1/ 

FORRESTER, KETI.EY & CO., 
Chartered Patent Agents 
Jcsscl Chambers, 88/90, Chancen' Lane, 
London, W.C.2, and 
Central House, 75, New Street, 
Birmingham 2, 
Agents for the Applicants. 



PROVISIONAL SPECIFICATION 
No. \42S2 A.D. 1954. 

Improvemenls \n or relating to Flexible Metal Pipe and 

like Couplings 



We, K.A.C. LiviTFD, a British Company, 
of Fifth Street, M ntrose Avenue, Hillington. 
Glasg<nv. S.\V.2, Scotland, do hereby declare 
this mvcntion to be described in the followinc 
statement: — 

This invention oncems improvements in or 
relating to flexible metal pipe and like coup- 
lings and has pan::ular reference to flexible 
W couplings of the k.nd comprising a pair of 
unions fluid-iightly connected bv a length of 
corrugated metal nbing or bellows (herein- 
after called " bellows 

Flexible metal couplings of the kind re- 
45 fcrrod to are frequently subjected in use to 
considerable interna: and external stresses and 
are found to be a s-urce of weakness in pip- 
ing systems, and it is therefore an object of 
this invention to pn>Wde a ne^v or improved 
50 flexible metal coupli.-g of the kind referred to 
and which is less iiaile to failure in use than 
couplings of comparative cost and character. 

According to this invention there is pro- 
vided a flexible metal pipe or like coupling 
55 of the kind referred to, v.herein an annular 
flange is provided .round each end of the 
bellows, and around the latter and between 
the said flanires is Io.-ated a sheath of rubber, 
silicone rubber, or ('her rubber composition 
«r like plastic elastic and resilient material, 
which sheath is bonded at its ends respeciivciv 
to the said two flanpcs. and which is moulded 
over the bellows and mto at least one or t.vo 
of the end convoluticis a? each end thereof 
05 The said cornigaieJI tubing or bellows may 
have annular or helical corrugations, as de- 
sired. 



Accordmg to a funher feature of the inven- 
iitm a flexible covering is located betAvecn the 
said sheath of moulded rubber or like material 70 
and the bellows to seal the cavities between 
the crests of successive convolutions thereof, 
said covxnng extending around the bellows 
and closing all those convolutions into which 
It IS not desired that the rubber or like 75 
material of the sheath should penetrate. In 
general, all the convolutions except the last 

^"closed'''' "^^^ ^""^ ^^"^ ^ 

Said covering may conveniently be a fabric 80 
covering and may be applied to the bellows 
as a single turn of a wide material or in the 
form of a tape wound thereon. The said rubber 
or like sheath may itself be enclosed in a 
covering of a reinfordng or protective material 85 
which may, for example, comprise tubular 
metal braiding. 

According to a funher feature of the inven- 
tion the said flanges comprise annular discs 
having tubular coaxial bosses, into which are 90 
introduced the cylindrical ends of the bellows, 
these cylindrical ends being seaired to said 
tubular bosces in a fluid tight and pemiancnt 
manner. 

The said flanges are also preferably of an 95 
external diameter greater than the overall 
outside diameter of the bellows and its en- 
closing sheaih and other coverings, and, after 
the assembly of the said sheath and other 
coverings upon the bellows, the outer marginal 100 
portions of the flanges are spun inwardly down 
on to the said coverings to confine the end 
portions thereof and press them inwardly, the 
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inspun niiiruinal ponifiis of Uie llangcs prefer- 
ably as^u:i}ing an inwardlv vvnvcrgcru fru'>i''- 
auiicai form so ihai ihc inner uyc> oi hiui^ 
fH>nion> press into the ^aid niouLicd rubber 
5 or iikc <heaih and any cc^vcrinc c:ix:;.^sin^: ihc 
latter a: a short distance from the cnJs of the 

* bellows. 

According to a funiicr feature of the inven- 
tion the said cvlindricnl end pi»rii«^ns o.f the 

10 bellows arc passed i.u:%vardly through the 
tubular b.-.sscs of ihc saiJ end ll.ingjs and are 
then turned ounvardly preferablv by a spin- 
ning (^eration so as :o fit closely aqjin-i the 
outer ends of ihc tubular bosses d said flanges 

15 lo whi^h they are subscjucntly v^ccureJ, as by 
brazing. This bra/ing operation at the same 
lime preferably unites the concsp.^nJing union 
to the end of the unit f»vmed by liie bellows, 
the end flanges and the coverings for the 
, 20 bellows- 
Accord Ing to a still further feature of :hc 
invcnri'^n each of the end unions comprises a 
tubular spigot having an annular cxTemal re- 
bate at :he end to be cngagcJ with ihc bellows, 

25 this rebated end being adapted to fit tightly 
into the bore of the corresponding cylindrical 
end portion of the bellows and ;o trap such 
cvlindn:al end portion of the bellows benvcen 
the spigot and the tubular boss of the corre- 

30 sponding end flange, whilst the outwardly spun 
extreme end of the cylindrical part of the 
bellows is trapped between the outer end face 
of the tubular boss of ihc flange and the inner 
surface of the shoulder formed by rcbuing 

35 the tubular spigot of the union, all these three 
pans being secured rigidly in a fluid tight 
manner preferably by brazing or similar opera- 
tion. 

* The said tubular spigots may be of male 
40 or female form and may convcnicnily be in 

the nature of "olives'* (u^ch pnwided with an 
enlarged outer end on which is rotatably 
mounted a union nut. 
In order that the invention may be more 

45 readily understood one embodiment of the 
same will now be described by way of example, 
as appl ed to a flexible metal pipe coupling. 

This coupling comprises an annularly 
corruga!ed metal bellows having a cylindrical 

50 outwardly extending coaxial portion at each 
end, these cylindrical end portions being of 
the same internal diameter as the troughs of 
the corrugations of the bellmvs. On each of 
such cy:indrical end portions of the bellows 

55 is threaded the tubular boss of an end flange, 
• each tubular boss being a close fit upon the 
corrcsprnding cylindrical end ponion of the 
bellows, and each flange being located nearer 
, to the inner end of its respective boss ihnn 

60 to the filter end thereof. 'I'he axial iengrh of 
each tubular boss is smaller Jhan the axial 
length ff the cylindrical end portion of rhr 
ivliows m to which it is fitted, and, afjcr 
each fi r ,!c lias been applietl thereto iht* c irrc- 

65 pnndir ' outer marginal pv>rti(»n i»l the Mlows 



is spun ouiAvardly in;o engagement with the 
ouicr end of ihc tubular boss of the flange 
so as to rciain ihe iaticr and its boss finnly 
on the cylinJrieal end ponicm of the bellows, 
such outwardlv ^pun marginal portion of the 70 
belli')ws being }.uhsian:ially flush with the out- 
side diameter of ihe :ubular boss of the flange 
and. the inner ct^rners (.^f the said tubular bc>ss 
preferably being radiused or roimdcd. 

The said cylindrical end portions of the 7S 
bellows arc spun as a whole into the bores 
of their respective end flanges so as to snug 
fits therein. 

End unions comprising tubular spigots, each 
of which has i:s inner end rebated extemally 80 
and annularly so as to provide an annular 
recess for receiving one end of the bellows 
and :he btiss of ihc tubular flange encircling 
it, are auachcd to the bellows, the rebated end 
of ihe spigot being pushed tightly into the 85 
cylindrical end of the bellows, the extent to 
which the spigot can move into the bellows 
being limited" by the engagement of the 
shoulder fonncd by rebating the spigot against 
the out spun marginal portion of the bellows. 90 
The o^upHng having been assembled thus far, 
the tubular spigots, the ouispun marginal por- 
tions of the bellows and the tubular bosses 
of the said flanges are united together by 
an annular brazed joint being made extending 95 
around the ends of the coupling at the junc- 
tion of the above recited parts. 

Where rotatably mounted union nuts are to 
be provided on the said spigots, these nuts are 
of course assarblcd on the spigots before die 100 
latter are insened into and joined rigidly with 
the bellows and the end flanges thereof. 

Fabric is now wrapped around the outside 
of the beilows over an appropriate lengdi 
thereof but leaving the last one or rwo corruga- 105 
lions of the bellows uncovered. Thas all the 
corrugations will preferably be covered except 
each end corrugations and the annular recess 
betAveen the outer end corrugation and the 
Inner surface of the adjacent end flange of the 110 
coupling, the said fabric extending between the 
crcsis of the covered corrugaiioas so that the 
troughs of these comigaiions are closed extjerft? 
allvr 

Now, rubber or h'ke material, e.g. silicone 115 
rubber composition, which is heat and oil it- 
sistani, is moulded over the bellows and the 
said fabric and down into the corrugations not 
covered thereby as well as the annular re- 
cesses berween the said end flanges and the end 120 
corrugations of the bellows to fill these re- 
cesses and the troughs of the said last corruga- 
tions of the bellows, and is bonded in any 
suitable manner to the inside surfaces of the 
end flanges. The said rubber or like material 125 
fnims a sheath extending entirely around the 
h 'Knvs to a suitable thickness, which is, less 
th.jM rhc r ulial extent to which the said flanges 
pnMVtt ■f^'^-m t!ic bei?«^'«vs so that an annular 
■ nargiaal porii<Mi on c j^,h of du-^e fl-inj^ s is 130 
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lubular bobsci in a Uuid lighi and ,xTn,ancni 

manner. . , ui . . / on 

The said ilangcs arc also preferably ol an 
external diamcier greater than ihc overall oui- 

5 side diameter of the MUn.s ai>d m enclosing 
shcaih aiid other coverings, and, alter inc 
assembly of the said sheath and other cover- 
ings upon the b.dlou.,, the outer margmal por- 
,i<ms of the nanscs are spun in\vardly down 

10 on to ihc said coverings to conhne the end 
portions thereof aiid press them inwardly, the 
aspun marginal portions of the ilangcs prefer- 
ably assuming an inwardly conve,-gcni frusto- 
conical fonn so that the inner <=dges of such 

15 portions press into the said moulded rubber 

, or like sheath and any covertr.g enclosing the 
latter at a short distance from the ends of the 

, bellows. , , . ._„_ 

According to a further feanire of the invcn- 
20' tion the said cylindrical end portions of the 
bellows arc passed outwardly through the 
tubular bosses of the said end flanges and are 
then turned outAvardly preferably by a spin- 
ning operation so as to fit closely against the 
25 outer ends of the tubular bosses of said flanges 
to which ihcv arc subsequently secured, as by 
brazing. This brazing operation at the same 
time preferably unites the con^csponding union 
to the end of the unit formed by the bellows, 
30 the end flanges and the co^-crings for the 
bellows. , r Uo. 

According to a still further feature of the 
invention each of the end unic«s compnscs a 
tubular spigot having an annular <:«cmal re- 
35 bate at the end to be engaged w uh t^i'^f ' 
this rcbaied end lx;ing adapted to fit ngMl> 
into the bore of the corresponding cyhndncal 
end portion of the bellows and to ti^p such 
cylindrical end portion of the bellows between 
40 the spigot and the tubular boss of the corrc- 
poading end flange, whilst the outyvardly spun 
cxtnme end of the cylindrical part of the 
bellows is trapped between the outer end face 
of the tubular boss of the flange and tnc inner 
45 surface of the shoulder formed by rebating the 
tubular spigot of the union, all these three 
parts being secured rigidly in a flmd tight 
manner preferably by brazing or similar 

50 *^rSiid tubular spigou may be of male 
or fanale form and may conveniently be >n 
the nature of " olives " each provided with an 
enlarged outer end on which is rotatably 
mounted a union nut. 

55 In order that the invention may be more 
readily understood (»nc embodiment of tnc 
same will now be described by way of example, 
as applied to a flexible metal P>pc coupling. 
This coupling comprises an anaularly c rni- 

60 gated metal bellows having a ..Imdncai out- 
wardly extending : ..»> ! port;> f> ..i each end. 



rNr.c . v^inJn.al end [H^wons t^cm '»f ^'i^e 
■u^^rr^A Jiamctcr as ihc tnnit^h-; of ihc corrup ■ 
i^.p. ■>[ 'he bollmvs On f^.i. h of ^i^'h v 



Ihc luhiilar b.»>s of an end llangc, each tubular 
lx>>s being a close tii upon the corresponding 
cvlindricai end pon.un the bcllo-.vs, and each 
llangc bcin? l<Kaicd nearer lo ihc inner end 
of iis respective boss ihaii lo the outer end /vi 
thereof. 'I'hc axial length of each tubular boss 
is smaller than the axial length of the cylin- 
drical end portion of the bellows on to which 
it i^ fined, and, after each flange has been 
app! cd thereto the corresponding outer mar- 7:> 
ginal portion of the bellows is spun outwardly 
into engagcinent with the outer c«nd of the 
tubular boss of the flange so as to retain the 
latter and its boss finiily on the cyhndncal 
end portion of the bellows, such out^vardly 80 
spun marginal ponion of the bellows being 
subsiantiallv flush with the outside diameter 
of the tubular boss of the flange and the inner 
comers of the said tubular boss preferably 
belns radiused or rounded. r u 

the said cylindrical end portions of the 
hallows are spun as a whole into ihc bores 
of their respective end flanges so as to be snug 
fits therein. . . 

End unions comprising tubular spigots, each 90 
of which has its inner end rebated externally 
and annnlarly so as to provide an annular re- 
cess for receiving one end of the bellows and 
the boss of the tubular flange encircling it, arc 
anachcd to the bello\vs, the rebated end of the 95 
spigot being pushed tightly into the cylindnwl 
end of the bellows, the extent to which the 
spigot can move into the bellows being hmited 
by the engagement of the shoulder formed by 
rebating the spigot against the ouispun mar- 100 
ginal portion of the bellows. The coupling 
having been assembled thus far, the tubular 
Spigots, the outspun marginal ponions of the 
bellows and the tubular bosses of the said 
flanges are united together by an annular 105 
brazed joint being made extending around the 
ends of the coupling at the junction of the 
above recited parts. 

Where rotatably mounted union nuts arc to 
be provided on the said spigots, these nuts art 110 
of course assembled on the spigots b^ore the 
latter are inserted into and joined rigidly with 
the bellows and the end flanges thereof. 

Fabric is now wrapped around the outside 
of the bellows over an appropnaie length 115 
thereof but leaving the last one ortwo corru- 
gat ons of the belUnvs uncovered. Thus all the 
corrugatioffis will preferably be covered except 
each end corrugation and the annular rcc«s 
between the outer end corrugation and the IZO 
inner surface of the adjacent end flange of the 
coupling, the :iaid fabric extending between the 
crests of the covered corrugations so that the 
(roughs of these corrugatloas arc closed cxtem- 
allv. ... ^25 

Now, rubber or like maicrial, e.g. silicone 
rubber composition, which is heat and oil re- 
sihMnt, is moulded over the bellows and the 
^\\ fabric and d«^wn into the oomigations not 
o^uTed {herebv well as annular rcvvs^cs 130 
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left ^vhich can spun inwardly and down- 

- wardlv inio approximaicly lru>u-amical f.)rm 
gripping a.:d proicciing ihc cuds of u;c saiU 
nit>bcr <^r_likc .sheath. 

5 If desired, a braided mcial (.r oihcr covering 
or covcrines nuv be provided around ihc said 
rubber or like sheath before ihc marginal p(>r- 
tions of ihe said flanges arc spun inwardly. 
By j^instnicting the coupling clement in ihe 

10 HK^nncr above described, additional security is 
achieved whilst not reducijig to any ^iPPf^- 
ciable extent ihc llcxibilitv of the coupling. The 
rubber compo>iiion rcinf(TCCs the a>rnigatcd 
metal tubing or bellows and in additic^n damps 

15 out vibrations which might be induced therein 
in use and which might result in fracture of 
the bellows. 



Although, according lo this invention, the 
sa;d bciiows may as hereinbefore slated be 
pro vided .viih annular or helical corrugations, 20 
wlien ihc Njlk'ws have annu'ar corrugaiions, 
•he aduiii.mal advantage is obtained in that 
the rubber or like sheath serves to seal, at 
le-st leniporarv. and lo localise any fracture 
that might develop in the metal l^clUnvs at ^5 
a. IV p\)ini therein. 

forrentI':r, ketley & co., 

Chancred Patent Agents, 
Jessel ChanilKTs. S8— 90, Chancer)- Lane, 
London, W.C.2, and 
Central House, 75, New Street, 
Birmingham, 2, 
Agents for the Applicants. 



PROVLSION.AL SPECIFICATION 
No. 16796 A.D. 1954. 
Improvements in or relating lo Flexible Metal Pipe and 

like Couplings 



We, K.A.C. Limited, a British Company, 
of Fifth Street, Montrose Avenue, Hi Hi ngt on, 
Glasgow, S.W.2, Scotland, do hereby declare 

30 this invention to be described in the following 
statement: — 

This invention concerns improvements in or 
relating to flexible metal pipe and like coup- 
lings, and has panicular reference to flexible 

35 couplings of the kind comprising a pair of 
unions fiuid-ti^htly connected bv a length of 
corrugated metal tubing or bellows (hereinafter 

called "bellows")- "\ , 

Flexible metal couplings of the kmd referred 
40 to are frequently subjected in use to consider- 
able internal and external stresses and are 
found to be a source of weakness in piping 
systems, and it is therefore an object of this 
invention to provide a new or improved flex- 

45 iblc metal coupling of the kind referred to 
and which is less liable to failure in use than 
couplings of comparative cost and character. 

According to this invention there is pro- 
vided a flexible metal pipe or like coupling 

50 of the kind referred to, wherein an annular 
flange is provided around each end of the 
bellows, and around the latter and betvteen 
the said flanges is located a sheath of rubber, 
silicone rubber, or other rubber composition 

55 or like plastic elastic and resilient material, 
which sheath is bonded at its ends respectively 
to the said two flanges, and which is moulded 
over the bellows and into at least one or two 
of the end convolutions at each end thereof. 

50 The said corrugated tubing or bellows may 
have annular or holioal corrugations, as de- 
sired, . 

According fo a funher feature of the inven- 
flnn a flexible trovcring is located bcnvecn the 



said sheath of moulded rubber or.Jikc material 65 
and the bellows to seal the cavities bcr^'cen 
the crests of successive convolutions thereof, 
said covering extending around the bellows and 
closing all those c(vi volutions into which it is 
not desired that the rubber or like material 70 
of the sheath should penetrate. In general, all 
the convolutions except the last one or rwo at 
each end of the bellows will be so closed. 

Said covering may conveniently be a fabric 
covering and may be applied to the bellows '5 
as a single turn of a wide material or in the 
form of a tape wound thereon. 

According lo a further feature of this inven- 
tion, an internal reinforcement may be pro- 
vided embedded in said rubber or like sheath. »□ 

Conveniently said reinforcement may be a 
strip of w ire gauze wound in the sheath so as 
to form a tube internally thereof coaxial with 
the said bellows and extending substantially 
the length of the said sheath. Such reinforce- 85 
ment, besides strengthening the rubber or like 
sheath, would, in the case of fire, baffle the 
flame before burning through and thus reduce 
the risk of failure of the coupling due to fire. 
Ahhough as stated above the reinforcement is 90 
conveniently formed of wire gauze, it could, 
of course, be formed of metal mesh or fire- 
rcsisunt fabric braid or mesh, if desired. 

The said rubber or like sheath may itself 
be enclosed in a covering of a reinforcing or 95 
protective material which may, for example, 
comprise tubular metal braiding. 

According to a further feature of the inven- 
tion ihc said flanges comprise annular discs 
having tubular coaxial bosses, into which are 100 
introduced the cylindrical ends of (he bellow?*, 
these cvlindricaf ends being secured to said 
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beiween iho sdiJ enJ flanges and i-hc end 
corrUi:a::ons i>f ihc bcl:oAs to iill [hcsc recc>ses 
and !nc troughs of ir.c >did last corrugation.", 
ol the r»<:lit>\vs, and j> bi^nJcd in aiiy suitable 
5 manner lo the in>;Je surfaces of the end 
flange-, a slrip of wire gau/e being embedded 
;n th: >a!d sheaih ihc laiier is moulded 
over :he bellows, said Mrip being wound in 
the sh'irjih so as to krin a rube internally of 
10 the sh.aih O'uxial wiih ih.c said bellows and 
exicnJira NuhsLantially fully beiwcen the said 
end jLnges. 'I'he said rubber or like material 
f,»rms a shcaih cxtcnuin^ entirely around the 
K^llous :o a suitable [hickness, which is, less 
15 than the radial extent to which the said 
llanges project frum rhe bellows so that an 
annular marginal ponir-n on each of tliesc 
Hanges is left which can be ^pun inwardly and 
dimnv.irJly into approximately frusio-conieal 
, 20 form gripping and proieeiing the ends of ihe 
said rubber or like sheath. 

If desired, a braided metal or other cover- 
ing or coverings mav he pmvidcd around the 
said nibber or like sheath before the marginal 
25 p^irtions of the said flanges are spun inwardly. 



By consiruciing the coupling element in the 
manner above described, additional security is 
achieved whilst not reducing lo any appre- 
ciable extent the fiexibiliry \>{ the coupling. 
The rubber ci»mpositirn reinforces the corrj- 
gated metal tubing or bellows and in addition 
damps out vibra'ions which might be induced 
therein m ir^ and which might result in frac- 
ture of the bellows. 

Although, according to this invention, the 
said bellows may as hereinbefore stated be 
provided with annular or helical cornigations, 
when the bellows have annular corrugations, 
the additional advantage is obtained In that 
the rubber or like sheath serves to seal, at leasl 
temporar\', and to localise any fracture that 
might develop in the metal bellows at any point 
therein. 

FORRIiSTKR, KETLEY & CO., 
Chartered Patent Agents, 
Jcssel Chambers, 88 — ^90, Chancery Lane, 
London, W.C.2, and 
Central House, 75, New Street, 
Birmingham, 2, 
Agents for the Applicams. 
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